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 ABSTRACT 
 
 
 
The purpose of this study experimentally is to investigate the partial discharge 
characteristics of Palm-based oil and mineral oil as dielectric material and to make a 
comparison between it. Mineral oil as an important insulating material in power system 
has been used more than 150 years. The world’s energy requirement has been dominated 
by petroleum oil for centuries in many application fields, including transportation, 
household, and electricity. Also, mineral oil application in power system equipment can 
be potentially hazardous to the environment especially when there are any incidents 
during operational time like transformer explosion, which may cause a spill of oil to the 
soil or water stream. Due to the concerns about the reducing petroleum resources and the 
environmental issues, the alternative insulating oil with biodegradable characteristics has 
been attracted lots of attentions for a couple of decades. In this thesis, the dielectric 
properties of a type of mineral oil and a type of palm oil were investigated. Palm Fatty 
Acid Ester (PFAE) have been known because of its potential as alternative oils that 
would replace mineral oil such as Hyrax. The purpose of this project is to identify the 
effect of electrical stress and ageing time on electrical properties of PFAE, FR3 and 
Hyrax. The experimental processes have been conducted to determine the effect of 
partial discharge activities due to electrical stress and the ageing time. 
 
 
 
 
  
 
 
 ABSTRAK 
 
 
 
 
 
 
 Tujuan kajian ini adalah untuk mengkaji secara eksperimen ciri-ciri pelepasan 
separa berasaskan minyak sawit dan minyak mineral sebagai bahan dielektrik dan untuk 
membuat perbandingan di antara minyak tersebut. Minyak mineral sebagai bahan 
penebat yang penting dalam sistem kuasa telah digunakan lebih daripada 150 tahun. 
Keperluan tenaga dunia telah dikuasai oleh minyak petroleum selama berabad-abad 
dalam bidang aplikasi, termasuk pengangkutan, rumah, dan elektrik. Selain itu, 
permohonan minyak mineral dalam peralatan sistem kuasa boleh berpotensi berbahaya 
kepada alam sekitar terutamanya apabila terdapat apa-apa kejadian semasa operasi 
seperti pengubah meletup, yang boleh menyebabkan tumpahan minyak ke tanah atau 
aliran air. Disebabkan oleh kebimbangan mengenai sumber-sumber petroleum yang 
makin berkurang dan isu-isu alam sekitar , alternatif penebat minyak dengan ciri-ciri 
mesra alam telah menarik perhatian banyak pihak untuk beberapa dekad ini. Dalam tesis 
ini , sifat-sifat dielektrik sejenis minyak mineral dan sejenis minyak sawit telah dikaji. 
Lemak Sawit Asid Ester (PFAE) telah dikenali kerana potensinya sebagai minyak 
alternatif yang akan menggantikan minyak mineral seperti Hyrax. Proses eksperimen 
telah dijalankan untuk menentukan kesan aktiviti pelepasan separa akibat tekanan 
elektrik dan masa penuaan. 
 
 
 
 
 
 
TABLE OF CONTENTS 
 
